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wherein Is an alkylsulphonyl radical 
containing up to 6 carbon atoms or an 
arylsulphonyl radical containing 6 to 
1 0 carbon atoms, Is a hydrogen 
atom, an alkyi radical containing up to 
8 carbon atoms, an aryl radical 



containing 6 to 1 0 carbon atoms or an 
araikyi radical containing up to 3 
carbon atoms in the side chain, is 
an alkyl radical containing up to 8 
carbon atoms, an aryl radical 
containing 6 to 1 0 carbon atoms or an 
aralkyi radical containing up to 3 
carbon atoms In the side chain, or R^ 
and R^, together with the nitrogen 
atom to which they are attached, can 
also form a 5- to 7-rnembered 
heterocyclic ring which can contain 
one or more further heteroatoms 
and/or can be substituted and n Is 0, 
1,2 or 3; as well as the acid-addition 
salts thereof with physiologically 
acceptable inorganic and organic 
acids have anticoagulant activity. 
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' lufphoLy^^^^^^ Carboxylic Acid Amides, the Preparation Thereof and 

Pharmaceutical Compositions Containing them 

The present invention is concerned with N„-alkyI- and N„-arylsulphonylated ^-amidinophenyJ-a- 

b..n n«dd1™rtS Indirect aniooaoulatits of the heparin type, aa wall as CKimann and 
,oSare,H"lv»,bo,Ktypea<>»aS«<».gal,^ '« 
coumarin derivatives is directed towards the biosynthesis of the vitamin K.-aepenaeni ^o^a 
fectorsT VmTx and X and their effect, which results in a reduction of the coagulation potential in the 
?aSs btooi on"? manffests itself some time after administration. Therefore, the therapy requires 
^boratorv monitoring since, in case of overdosage, haemorrhages can result. ,„„*«raiix, ir 

'^''*^Krin which because of its polysaccharide structure can only be administered parenterally, 1 5 
' ^ acts as a'^^ata lysVin the body's inactivatlon mechanism. Due to its polyvalent a^n-ty, its a^^^^^^^^ b« 
neutralised or weakened by reaction with other components of the blood, such as '•P^P'^ote "s, platelet 
facto?!? anS the Hke. Its artlon Is dependem upon a normally functioning antithromb.n level m the 

^£t,iw»T:;re^'a,?„t4sr^::.=^^ 

S.mp?H»r.5r.ml»o.BU^^^^^ of Ute ooumarin type. thev h»<e the particular ^Jvantag. of 

OR manifestina their action immediately after administration, ,,„o,v.r,io n 

25 enzyme Inhibitors derived from benzamidine, for example P- 

amldinoDhenvlpyruvic acid (see Richter and Wagner. German Democratic Republic Patent No. 87029 
J DK=^m«)2TA Tl 4 and 585/1 973) display a polyvalent Inhibitory action against senne 

GerSS^Amirj. Physjol.,2/6, 1812/1969; Markwardtet a/ Europ^^^^^ 

MaVkwa«lt et ah, Experientia, 24. 25/1 968; Markwardt eta.. Acta biol. med. germ.. 24. 401/1 970. 
^tiir7hpcher ef a/., Thrombos. Res., ^ 637/1976). , • i^* '5*5 

In the case of other enzyme Inhibitors derived from benzamidine, for example, bis- 35 
(amid noSSw^ne oycloalkanones and bis-(amldinobenzyl)-cydoalkanones (see Wagner ef a/.. 

^T^/\ 977) the toxicity is so great that they are unsuitable for use in vivo (see 
w:Z'ZiV..VL^^^^^^ 36 K?1 976; Hauptmann et a,.. Acta biol. med. germ.. 35. 

SuStantially thrombin-specific inhibitors of the ^-«7'="'P'?°"£lt'e?l7^^^^^^^ 
especially the corresponding dansyl derivatives have beeri found by Okamoto yaMse^^^^^^^ 

?|fe4=:e?:,lTob^e1^^ 

al/l 976 Ol^arnoto^?^^ Res., Suppl. II. ft'77/1 976). A disadvantage in the preparation of 

45 th4 compouSi?°s thS^ a rule, the guanidine grouping of the arglnine must be locked w.^^^^^ 
oro?lct°vT groups which are difficult to remove before further reactions can be earned out on the 
SSSrFSmortin the case of the dansyl derivatives, the isolation of pure reaction products 

H an VlZo^iS^XfeZt!^^^ overcome the disadvantages of these previously known 
50 anticoaguS^te of th^ S^^^^^^ of indandione and of ail their derivatives, of previously 

Sown ?maM molecular enzyme inhibitors derived from benzamidine, as well as of the N,- 
a^/TtSphonylS^^^^^^ and amides. A further o^ect of the presem invention is to achieve a 

'^'^'ThelSemr^^^^^^ 

asspecific^?Sbl Furth rmore. proceies are to b provided which permit the preparation of such 55 
Inhibitors in a t chnicaliy comparatively simpi manner. w-«*tK=«on«rai 
Thus, according to the present invention, there are provided compounds of the general 
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wherein is an alkylsulphonyl radical containing up to 6 carbon atoms or an arylsulphonyl 
radical containing 6 to 10 carbon atoms, is a hydrogen atom, an alkyl radical containing up to 8 
carbon atoms, an aryl radical containing 6 to 10 carbon atoms or an aralkyi radical containing up to 3 
carbon atoms in the side chain, is an alkyl radical containing up to 8 carbon atoms, an aryl radical 
5 containing 6 to 1 0 carbon atoms or an aralkyi radical containing up to 3 carbon atoms in the side 5 
chain, or R^ and together with the nitrogen atom to which they are attached, can also form a 5- to 
7-membered heterocyclic ring which can contain one or more further heteroatoms and/or can also be 
substituted, n, is 0, 1 , 2 or 3 and the amidino radical can be in the m- or p-position; as well as the acid- 
addition salts thereof with physiologically acceptable inorganic and organic acids. 
1 0 There are several different methods which can be used for the preparation of the new compounds 1 0 
II), some of which are described in the following. 

In the first place, an appropriate halophenylalkyi halide is reacted with an appropriate 
acylamlnomalonic acid ester to give an 6i>-(halophenyl)-alkylacylaminomalonic acid diester of the 
general formula: — 



CooR^ 



5 W) 15 



15 ^^^(CH2)^-C-MH-Co-R 

wherein n has the same meaning as above, R^ and R^, which can be the same or different, are 
alkyl radicals and X is a halogen atom. The compound thus obtained Is reacted with a mixture of equal 
parts of 6N hydrochloric acid and glacial acetic acid under reflux conditions to give an a>-(halophenyl)- 
or-aminoalkyl-carboxylic acid hydrochloride which, by acylation with an appropriate sulphonic acid 
20 chloride in the presence of a base, is converted into the corresponding N„-alkyl-sulphonyl or 20 
arylsulphonyl compound. The compound thus obtained is converted into the corresponding acid 
chloride, from which is obtained the corresponding acid amide of the general formula: — 



I 



, - - -R- (III) 



wherein n, X, R\ R* and R^ have the same meanings as above. 
25 In the next step of the synthesis, the halogen atom attached to the aromatic nucleus is replaced 25 

by a cyano group by reaction with cuprous cyanide in dimethyl formamide in the presence of pyridine. 
The cyano compound thus obtained is converted with an anhydrous lower alcohol, as well as an 
anhydrous hydrogen halide, into an imide acid ester salt of the general formula: — 

HVHr^^C^ ^ I (IV) 

3Q wherein n, R\ R^ and R^ have the same meanings as above, R^ is an alkyl radical and Y is a 30 
halogen atom. The acid concentration is thereby to be kept low in order substantially to suppress the 
alcoholysis of the acid amide bond. 

In the following synthesis step, by the action of ammonia in alcoholic solution on the imide acid 
ester salt, there is obtained the desired end product in the form of an amidine salt of the general 

35 formula: — 35 

.iD-(CH^)„-CM-Co-< 



Hy.H»/ = C '1 ^r' (V) 



wherein n, Y, RV R^ and R^ have the same meanings as above. 

Other amidine salts with physiologically acceptabi inorganic or organic adds can be obtained by 
converting the imidoester hydrohalides into the imido ester bases, which are, in turn, converted into 
40 other imidoester salts which are then reacted in the above-described manner to give the corresponding 40 
amidine salts. 

Furthermore, amidine salts can be obtained by reacting the imido ester bases with the 
ammonium salts of physiologically acceptable inorganic or organic acids to give the corresponding 
amidine salts. 

45 A third possibility is to liberate the amidine base from the amidine salts and to react the free base 45 
with physiologically acceptable inorganic or organic acids to give other^amidine salts. 
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According to a second process, an appropriate cyanophenylallcyl halide is reacted to give an co- 
/..wonnnhonx/h acvlaminomalonic acid diester. The compound thus obtained is dissolved with 

1^ a rJixtTrTTe^Sarts of glacial acetic acid and 6N hydrachloric acid and heated under 
TeZ; TUe1sT.SS,?Lnra?l-(carboxamldo^ acid hydrochloride of 

the general formula: — 

^^CCH, - CH-COOH 

X=/ ■« n I (VI) 



5 



10 



15 



whprPin /7 has the same meaning as above, which, by acylatlon with an appropriate sulphonic 
acid c^oJ^in the presere of a base, is converted into a corresponding N,-alkyisulphonyl- or N.- 

arylsulphonyl^ompo^ obtained is reacted with a small excess of thionyl chloride to give a mbrture 10 
of a com^unci {X'=CN) and an acid amide (X'=CONH,) of the following general formula.- 

^^-(.CHjK-CH-COCt (VII) 
^ NH-R* 

15 general formula: — 

compound of the general formula: — 

^CC«,),-CH-C0CH 

I nh-r' 

Wherein n and have the same meanings as above, with an excess of an '"0^93"'? 
rxarplethlSnyl chloride (see Thurman. Chem. and Ind., 1964, 752) so that, ,n addi ion to f C'd chloride 
25 ?irSon, a Siantitative dehydration of the primary acid amide groups also takes place, with the 25 
formation of a cyano compound of the general fomiula: — 

^CCH,)„-CH-COCt 

wherein n and have the same meanings as above. This acid chloride Is. without i«>'at;on, directly 
^Ztned fnto the corresponding acid amide which is reacted in the manner descnbed .n the first 

- -T^^^nVtralhlS^^^^^^^ 

a-aminoalkylcarboxylic acid amide of the general formula:— ^ 

' 0-CCH2)„-CH-Ca.<^3 (XI) 35 

35 NC R 

wherein n R\ and have the same meanings as above, to which hydrogen sulphide is added in 
triethylamlne/pyridine to give the con-esponding thiocarboxamide compound, which is then reacted 
with an appropriate alkyi halide to give a thioimide add ester salt of the general formula:— 
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wherein n, Y, R\ and have the same meanings as above and R° is an allcyl radical, which is 
reacted with ammonium acetate to give an amtdin salt (V) (see Baker er aL, J. med. Chem., 70, 
1123/1967). 

According to a fourth process, an appropriate halophenylglycine is N^-allcylsulphonated or N^- 
5 ary)-sulphonated to give a compound of the general formula: — . g 

>0^CH.COOH . 

wherein Hal is a halogen atom and R^ has the same meaning as above. The compound thus obtained is 
reacted with an inorganic acid chloride, for example thionyl chloride, to give the corresponding acid 
chloride which is then reacted to give the corresponding acid amide. Subsequently, this compound is 
1 o heated under reflux with cuprous cyanide in an organic solvent, for example dimethytformamide, in the 1 Q 
presence of an organic base, for example pyridine. After a reaction period of about 30 hours, there is 
obtained a product of the general formula: — 

/VH-R' 

wherein R^ R^ and R^ have the same meanings as above. The cyano compound obtained in the above- 
1 5 d scribed manner is reacted, for example according to the reaction route given above in the third 1 5 

process, the thiocarboxamido compound and subsequently via the thioimide acid ester salt to give 
an N^-alkyl-or Ntt-arylsulphonyl-ctHamidinophenyl-or-aminoalkylcarboxylicacid amide (I). If desired, 
further reaction to give another salt with a physiologically acceptable Inorganic or organic acid can be 
carried out in the manner described above in the case of the first process. 
20 In the above-described processes, it is preferable to add the cuprous cyanide in several portions 20 
after reaction periods of about 8 hours. It Is also advantageous to work under an Inert gas atmosphere. 

The present invention also provides pharmaceutical compositions containing at least one of the 
new compounds according to the present Invention, in admixture with a solid or liquid pharmaceutical 
diluent or carrier. Examples of suitable forms of administration include tablets, dragees, capsules, 
25 suppositories, solutions and the tike. 25 
The following Examples are given for the purpose of illustrating the present invention: — 

Example 1 

6.5 g. 4-Bromobenzyl bromide are reacted in 25 ml. anhydrous dioxan with 5.7 g. diethyl 
acetaminomalonate, 0.3 g. potassium Iodide and a sodium ethylate solution prepared from 0.65 g. 

30 sodium and 1 5 ml. anhydrous ethanol. For working up, the suspension obtained is reacted with a 30 
copious amount of water and the product, after crystallisation, is filtered off with suction, washed with 
water and recrystallised from methanol to give diethyl 4-bromobenzyl-acetaminomalonate; m.p. 
131— 133 °C.; sublimes above 1 15°C. 

7.0 g. Diethyl 4-bromobenzy!acetaminomalonate are dissolved, with warming, in 35 ml. glacial 

35 acetic acid and the solution, after the addition of 35 ml. 6N hydrochloric acid, is heated under reflux for 35 
6 hours. After cooling, the reaction product crystallises out. It is filtered off with suction and dried. If 
necessary, it can be purified by dissolving in methanol and reprecipitating by the addition of diethyl 
ether to give 4-bromophenylalanine hydrochloride; m.p. above 216^C. 

5.6 g. 4-Bromophenylaidnine hydrochloride are dissolved in 60 ml. 1 N aqueous sodium hydroxide 

40 solution and shaken with a solution of 4.0 g. tosyl chloride in 20 ml. diethyl ether for 6 to 8 hours at 40 
ambient temperature. After separation of the ethereal phase, the aqueous solution is acidified with 6N 
hydrochloric acid and extracted with chloroform. Upon washing the chloroform solution with water, a 
part of the product already precipitates out. It is filtered off with suction. The part obtained after 
concentration of the dried chloroform solution is combined with the first part obtained and 

45 recrystallized from methanol to give Na-tosyl-4-bromphenyialanine; m.p. 1 85 — 1 88*^0., drops from 45 
179*»C. 

6.3 g. N„-Tosyl-4-bromophenylalanine are covered with 20 ml. thionyl chloride and the reaction 
mixture is heated for 45 minutes on a boiling water-bath. Excess thionyl chloride is then distilled off 
and the residu -obtained is codistilled twice with about 25 ml. amounts of anhydrous benzene, th 

50 acid chloride remaining behind as a solid, y llowish residue. This is dissolved in anhydrous benzene 50 
and, while stirring, added dropwise to a solution of 3.0 g. piperidine in 20 ml. anhydrous benzene 
which has been cooled to 0 to 5®C. When the addition is complete, the reaction mixture is further 
stirred for 1 hour at ambient temperature. Subsequently, it is shaken up twice with water, Na-tosyl-4- 
bromophenyi-alanine piperidide already beginning to crystallise out of the benzene phase. It is filtered 

55 off with suction, dried and, prior to recrystaliisation, combined with the fraction obtained from the 55 
benzene solution after distilling off the solvent to give N«-tosyl-4-bromo-phenylalanine piperidide; m.p. 
181—183^0. 
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3 5 q N -TosYl-4-bromoph nylalanine piperidide are dissolved in 27 ml, dimethvlformamide, with 
SrsoHert is recrystalllzed from etHanol to give lsl.-tosvl-4-cyanophenylalan.ne p.pend.ne. m.p. 



5 



15 



20 



10 041g.ofthiscyanocompoundisdissolved,withwarmingjn 8ml.anhyd^^^^^^ 10 
addition of O 3 g anhydrous methanol, the solution is cooled to O to and 0.5 g. dry hydrogen 
cWo idS qas paied In -fSe reaction mixture is left to stand for 3 days at ambient temperature. 
luSreauemirthe in^ie acid ester salt is precipitated out by the addition of a copious amount of 
d^e^M ret£^^^^^^ and then filtered off with -<'t^"/"?^,tTat' 70 t^SoS ^or woS 

:%tStsrerpr^r^^^^^^^ 

SitrdlXl ethS^. Thereafter it is again dissolved in methanol and reprecipitated with diethyl ether, 
m.p. 151— 152»C. 

25 ^^'"g 8 Q 4-Cyanobenzyl bromide are reacted in 50 ml. anhydrous dioxan wi^i J 0.9 g. . ^ . - 25 
rf!*.thvlaLtamWomalonate. 0.5 g. potassium iodide and a sodium ethylate solution P«Pared from 1 .2 
o id SnT^ri an^^^^^ For working up, the suspension mixed with a cxjpious 

L^uS of wate°ani the product, after crystallisation filtered off with suction^and recrystallised from 
methanol to give diethyl 4-cyanobenzyl-acetaminomalonate;m.p. 168— 1/u 

30 7 6 g. Diethyl 4-cyanobenzylacetamlnomalonate are dissolved with wanning, in a m'xture of 1 5 30 

ml alaciafacetic acid and 1 5 ml. 6N hydrochloric acid and the solution is heated under reflux for 3 
SuS ?hi pS of the reaction product which crystallises out upon cooling is filtered off wi* sucjon 
andThefiftrate is evaporated to dryness In a vacuum, finally while beating on a boiling watai-ba*. The 
^^d Je wis rLma^^^^^^^ is taken up in methanol and the filtered solution mixed vvrth diethyl ether 

35 ^rS« ?t IS ve^ t^Sd. The compound which crystallises out Is filtered off with sact|on fried and 35 
cSmbhilJtlith the first fraction to give 4-amlnocarbonylphenylalan.ne hydrochloride: m.p. above about 

200 ^ , . , , i hydrochloride are dissolved in 55 ml. 1 N a<1"eo"s 

potasSum'hidtoxISe solution and Shaken with a solution of 3.6 g. tosyl ^-^S*"^^:' 

Art for 7 hours at ambient temperature. Thereafter, precipitated potassium salt s filtered off with sucnon 

*° ?nd the eJhSea^phase of the filtrate Is separated off. The aqueous solution aken out tyince wrth a 
nttle dietiivl ether and acidified. The precipitate is, together with the fraction liberated from the 
noSssium sSt^ treatment with dilute hydrochloric acid, filtered off with suction, vvashed with water 
a^Sried Fo pSStC 4^ substance Is mbced with ethanol and the suspension heated to the ^.1. 

AS ?he Greater paS of the compound thereby dissolving. After cooling, the undissolved portion is filtered 
off w "suction and t^e filtfate is gradually mixed with petroleum ether. Upon ^"^StaSo?^^^^ 
commences Bv means of the addition of a further amount of petroleum ether, preciprtation of N„-tosyi 
^rrS^nocSonySSS^^ is completed: m.p. from 230oC. (decomp.): ^^ove 200«>C. sub^mat'O". 
4 ^"^'^^^I'^^^.^^^J^^ derivative are covered with 1 5 ml. thionyl chloride ^^J^^J^^^^Jl^^^ 

50 under reflSx on a boiling water-bath for 60 minutes. Excess thionyl ohlondeis d.stlled off m a vacuum 
and the residue which remains behind is codlstilled twice with anhydrous benzene. 

and ,Hus obtained are dissolved in anhydrous ben^«"« ^J":^^;;""^^^ 

added dropwise to a solution of 1.2 g. piperidine In 10 ml. anhydrous be^^n^ which has bee^^^^^^ 
toOto5°C Afterth addition is complete, the reaction mixture is stirred at ambient teniperature tor a 
55 Srther Lur Thrsuspe^s on obtained is shaken up with 30 ml. 3N hydrochloric acid and the rem^m^^^^ 55 
' crvsta sluS^ is filtered off with suction, washed with a copious amount <rf water and dned. Purrf^cation 
!s cSed o^t recrystalllsatlon from ethanol to give N..tosyl-4-cyanophenylalanine pipendide; m.p. 

°0 8 q N -Tosyl-4-cyanophenylalanine piperidide are dissolved In pyridine which contains a few 
60 drops of tri thylamine. Subsequently, a weak stream of hydrogen sulphide 'f P^^^^'^^.**;™;",^^.*^^^ 6° 
- sSutlon for 4.5 hours. After standing for 24 hours at ambient temperature, the ^«ac '°" 
sCd into a mixture of ice and hydrochloric acid, the thioannlde ther ^emg obtamed in s^^^^ It 
is filtered off with suction, washed witii a copious amount of water and dned. For the further reaction. 



40 



45 



50 
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recrystalHsation of the thloamlde thus obtained is not necessary; m.p. 224 — ^227*'C.; droplets from 
220^C. 

0.4 g. of this thioamlde are dissolved, with warming, in acetone and shaken with 1 .2 g. methyl 
iodide for 1 8 hours at ambient temperature in the absence of light. The thioimlde acid ester 
hydroiodide is precipitated with petroleum ether and filtered off with suction. 

0.4 g. of the thioimlde acid ester hydroiodide is dissolved in anhydrous ethanol and the solution, 
after the addition of 0.06 g. ammonium acetate, heated for 2.5 hours at 70 to 80**C. Thereafter, it is 
filtered and substantially evaporated in a vacuum. The residue is taken up in a little anhydrous ethanol 
and Na-tosyl-4-amldinophenylalanine piperidlde hydroiodide precipitated out with petroleum ether. For 
purification. It is dissolved in methanol and reprecipitated with diethyl ether; m.p. 220 — ^224®C. 



10 



Example 3 

11 .0 g. 4-Bromobenzaldehyde, 6.0 g. sodium cyanide and 24.0 g. ammonium carbonate are 
stirred in a mixture of 1 00 ml. ethanol and 1 00 ml. water for 1 hour at 60®C. Subsequently, the 
reaction mixture is heated under reflux for 5 minutes. After cooling. It is acidified with hydrochloric acid 

1 5 and again heated under reflux for 5 minutes. After cooling, the 5-(4-bromophenyl)-hydantoln formed is 
filtered off with suction and washed until neutral; m.p. 222 — 22A°C, 

1 0.0 g. of this compound are suspended in 1 00 ml, 60% sulphuric acid and heated under reflux 
until the compound dissolves. The hot solution Is flltered and from It crystailises 4-bromophenyjgiycirie 
hydrogen sulphate; m.p. 102 — 105^0, 

20 1 2.0 g. of this amino acid salt are dissolved in 1 00 ml. 2N aqueous sodium hydroxide solution 

and the solution is shaken with a solution of 8.0 g. tosyl chloride in 75 ml. diethyl ether for 4 to 5 
hours. The precipitate Is filtered off with suction and worked up with 60 ml. 3N hydrochloric acid. The 
N-tosyl-4*bromophenylgiycine formed is filtered off with suction, washed until neutral and 
recrystallized from aqueous methanol; m.p. 195 — 198°C. 

25 4.0 g. of this compound are heated under reflux for 1 hour in 20 to 30 ml. anhydnDus bezene with 
8 ml. thtonyl chloride. Subsequently, benzene and excess thionyl chloride are distilled off on a water- 
bath in a vacuum. The residue Is codisttlled twice with 30 ml. anhydrous benzene, then dissolved in 30 
ml. anhydrous benzene and the benzene solution added dropwise, with Ice cooling and stirring, to a 
mixture of 2.0 g. piperidine and 30 ml, anhydrous benzene. After stirring for 1 hour with ice cooling, 

30 N^-tosyl-4-bromophenylglyclne piperidine Is filtered off with suction and recrystallised from aqueous 
ethanol; m.p- 162 — 164^C. 

3.5 g. of this compound and 3.5 g. cuprous cyanide in 30 to 40 ml, dimethylformamide and 1 ml. 

pyridine are heated under reflux, while gassing with nitrogen. After 8 hours reaction periods, 3.5 g. 
cuprous cyanide are added thereto and heating continued. The hot solution is stirred into a mixture of 

35 ice and concentrated aqueous ammonia solution and the suspension stirred for 1 hour with 200 ml. 
chloroform. The chloroform phase is separated off and the aqueous phase shaken up several times with 
chloroform. The combined chloroform phases are successively washed with 3N hydrochloric acid and 
water and then dried over anhydrous sodium sulphate. The solvent is distilled off In a vacuum and the 
residue recrystallised from methanol to give Ntt-tosyl-4-cyano-phenylglyclne piperidlde; m.p. 1 57 — 

40 159<»C. 

2.5 g. of this cyano compound are dissolved in 1 5 ml. pyridine and a few drops of triethylamlne 
and a stream of hydrogen sulphide Is passed into the solution for 3 hours. After keeping for 12 hours at 
ambient temperature, the solution Is poured on to a mixture of ice and hydrochloric acid. The 
precipitate is filtered off with suction, washed neutral with water and recrystallised from methanol to 

45 give the corresponding thioamlde; m.p. 99 — 101 °C. 

1 .0 g. of this thioamlde is dissolved in acetone and mixed with 3.0 g. methyl iodide. After keeping 
for 2 days, with the exclusion of light, at ambient temperature, the thioamlde acid ester salt Is 
precipitated with diethyl ether or petroleum ether, filtered off with suction, washed with diethyl ether, 
dissolved in methanol and thereafter reprecipitated with diethyl ether to give the corresponding 

50 thioimide acid ester hydroiodide; m.p. 1 34 — 1 36°C. 

0.8 g. of this thioimide acid ester hydroiodide and 0.1 2 g. ammonium acetate are dissolved In 20 
ml. anhydrous methanol. The solution is kept for 3 hours at 60®C. and subsequently concentrated in a 
vacuum to one half of its volume. N„-Tosyl-4-amidinophenylglycine piperidlde hydroiodide is 
precipitated out with diethyl ether, dissolved in methanol and reprecipitated with diethyl ether; m.p. 

55 162— 165^C. 

The following compounds are prepared In a manner analogous to that described above In 
Examples 2 and 3: 
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position 
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amidino 
group 



4 

4 

4 

4 
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3 

3 

3 

3 

3 

3 
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3 
4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 
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Tosyl 
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Naphthyl-2- 
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Naphthyl-2- 
sulphonyl 

Naphthyl-2- 
sulphonyl 

Tosyl 
Tosyl 
Tosyl 
Tosyl 

Naphthyl-2- 
sul phenyl 

Naphthyl-2- 
sulphonyl 

Naphthyl-2- 
sulphonyl 

Naphthyl-2- 
sulphonyi 

Tosyl 
Tosyl 
Tosyl 
Tosyl 
Tosyl 

Naththyl-1- 
sulphonyl 

Naphthyl-1- 
sulphonyl 

Naphthyl-1- 
sulphonyl 

Naphthyl-1- 
sulphonyl 

NaphthyM- 
sulphonyl 

Naphthyl-2- 
sulphonyl 

Naphthyl-2- 
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Co 
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H (CH,),— CH, 
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H (CHj)3— CH, 

0 
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(CHj),— CH3 


H 




H 










0 




0 


H 


(CH^lg— CH3 


H 






O 




0 



m.p, °C. 



218—222 

158— 162 
103—107 
161—165 

159 — 165 
245—250 
251—253 
261—265 

169—171 

157—1 59 

256—262 

220—228 

111—121 

above 89 
(decomp.) 

above 95 
(decomp.) 

above 85 
(decomp.) 

133—143 

above 1 08 
(decomp.) 

above 142.5 
(decomp.) 

above 1 92 
(decomp.) 

above 84 
(decomp.) 

ab ve85.5 
(decomp.) 
148 — 155 

above 236 
(decomp.) 

above 1 52 
(decomp.) 
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Claims 

1 . Compounds of the general formula: — 



wherein is an alkylsulphonyl radical containing up to 5 carbon atoms or an arylsulphonyl radical 
5 containing 6 to 1 0 carbon atoms, Is a hydrogen atom, an alkyi radical containing up to 8 carbon 5 
atoms, an aryl radical containing 6 to 10 carbon atoms or an aralkyi radical containing up to 3 carbon 
atoms in the side chain, R^ Is an alkyI radical containing up to 8 carbon atoms, an aryl radical 
containing 6 to 1 0 carbon atoms or an aralkyi radical containing up to 3 carbon atoms In the side 
chain, or R^ and R^ together with the nitrogen atom to which they are attached, can also form a 5- to 
1 0 7-membered heterocyclic ring which can contain one or more further heteroatoms and/or can be 10 
substituted and /? Is 0, 1 , 2 or 3; as well as the acid-addition salts thereof with physiologically 
compatible inorganic and organic acids. 

2. Na-TQsyk4-am!d!nopheny!alan!ne piperldide hydrochloride, 

3. fsj^-Tosyl-4-amidinophenylalanine piperidide hydroiodide. 

1 5 4. N«-Tosyl-4-amidmophenylglycine piperidide hydroiodide. 1 5 

5. N(,-Tosyl-4-amidinophenylglyclne pyrrolidide hydroiodide. 

6. N^-Tosyl-4-amidinophenylgIycine-morpholide hydroiodide. 

7. N„-(Naphthyl-2-sulphonyl)-4-amidinophenylglycinepyrrolidide hydroiodide. 

8. Na-(Naphthyl-2-sulphonyl)-4-amidinophenylgIycinepiperidide hydroiodide. 

20 9. No-(Naphthyl-2-sulphonyl)~4-amidinophenylglycinemorpholide hydroiodide. 20 

10. N„-Tosyl-3-amldinophenylalanine-piperldlde hydroiodide. 

1 1 . N(^-Tosyl-3-amidinophenylalanme-pyrrolidide hydroiodide. 

1 2. Ntt-Tosyl-3-amidinophenylalanine-morphollde-hydroiodide, 

13. Ntt-TosyI-3-amidinophenylalanine-f7-butylamlde hydroiodide. 

25 14. N„-(Naphthyl-2-sulphonyl)-3-amidinophenylalanine-piperidide hydroiodide. 25 

1 5. N^-{Naphthyl-2-sulphonyl)-3-amidinophenylalanine-pyrrolidide hydroiodide. 

1 6. N«-(Naphthyl-2-sulphonYl)3-amidinophenylalanine-morpholide hydroiodide. 

1 7. N„-{Naphthyl-2-sulphonyl)-3~amidinophenylalanine-/7-butylamide hydroiodide. 

1 8. Na-Tosyl-4-amidinophenylalanine-pyrrolidide hydroiodide. 

30 1 9. N^,-Tosyl-^amldinophenylalanlne-morpholide hydroiodide. 30 

20. Ntt-Tosyl-4-amidlnophenylalanme-n-butylamlde hydroiodide. 

21. N„-Tosyl-4-amidinophenylalanine-benzylamide hydroiodide. 

22. Ntt-Tosyl-4-amidinophenylalanme-ar-naphthylamide hydroiodide. 

23. N^-(Naphthyl-1 -sulphonyl)-4-amidinophenylalanine-piperidide hydroiodide. 

35 24. N„-(Naphthyl-1 -sulphonyl)-4-amidinophenylalanine-pyrrolidide hydroiodide. 35 

25. N^-(Naphthyl-1 -sulphonyl)-4-amidinophenylalanine~morpholide hydroiodide. 

26. Ntt-(Naphthyl-1 -sulphonYl)-4-amidinophenylalanine-A7-butylamide hydroiodide. 

27. N,,-(NaphthyM -sulphonyl)-4-amidinophenylalanine-benzylamide hydroiodide. 

28. N^-(NaphthyI-2-sulphonyl)-4-amidlnophenylalanine-piperidide hydroiodide. 

40 29. Ntt-{Naphthyl-2-sulphonyl)-4-amldlnophenyialanlne-pyrrolldlde hydroiodide. ^ 40 

30. Process for the preparation of compounds of the general formula given in claim 1 , wherein an 
appropriate halophenylalkyi halide is reacted with an appropriate acylaminomalonic acid ester to give 
an a>-(halophenyl)-alkylacyIamino malonic acid diester which is converted into the corresponding co- 
(halophenyl)-a-aminoalkylcarboxylic acid hydrochloride, acylation of which with an appropriate 

45 sulphonic acid chloride gives the corresponding N«-alkylsulphonyl or N«-arylsulphonyl compound, 45 
which Is converted into the corresponding acid chloride, reaction of which with an appropriate amine 
gives the corresponding amide, whereafter the halogen substituent attached to the aromatic nucleus is 
replaced by a cyano group and this cyano compound reacted with a lower alcohol in the presence of an 
anhydrous hydrogen halide to give the desired compound In the form of a hydrohallde. 

50 31. Process for the preparation of compounds of the general formula given In claim 1 , wherein an 50 
appropriate cyanophenylalkyi halide is converted into an a>-(cyano-phenyl)-acylaminomalonic acid 
diester which is reacted at an elevated temperature with a mixture of glacial acetic acid and 
hydr chloric acid to give an €t>-(carboxamidophenyl)-cK-aminoalkyl-carboxylic acid hydrochloride and 
this is then acylated with an appropriate sulphonic acid chloride to give a corresponding 

55 alkylsulphonyl or N^-arylsulphonyl compound which, after reaction with an excess of an inorganic acid 55 
chloride, by dehydration and acid chloride formation, gives a cyanophenyl compound with an acid 
chloride structure which is converted into an acid amide, this then reacted with a lower alcohol and a 
hydrogen halide to give an imide acid ester salt and this salt reacted with ammonia in alcoholic solution 
to give the desired product. 
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32 Process for th pr paration of compounds of the general f rmula given in claim 1 , wherein an 
a,-(cyano-phenyl)-N„-alkylsulphonyl- or -N„-arylsulphonyl-amino-alkylcarboxvlic a^j'd' P:ePa;;ed a^^^^^^ 
da m 30 or 31 , is dissolved in triethylamine/pyridine and reacted with hydrogen sulph"de to give the 
- coiresDondingthiocarboxamido compound w ^ ^ 

5 ^[[esSii;? thlolmide acid ester salt which, in turn. Is reacted with ammonium acetate in ethanol to 5 

give the desiredprod^^^^^^ preparation of compounds of the general formula given in claim 1 . wherein a 
halophenylS^^cJfe is reacted with an appropriate sulphonylation compound to ^« ?°[;,«^^^^^^^ 
hi ophenyl-N -alkyi- or -N^-arylsulphonylglycine which Is converted via the acid ch onde into the 
,0 coXondinl acid amide and this is reacted with cuprous cyanide in an 'TQanu^^^^^lVl^^^ '° 
^° corresponding cyanophenyl-N<,-alkyl-or-N„-arylsulphonylglyc.nam.de whi^ .„ri 
triiJhSamine/pyridine and reacted with hydrogen sulphide to give a thiocarboxamido compound. 
reaSn o vShici with an alkyI halide gives the corresponding thlolmide acid ester salt whrch is reacted 
at anTeJated te^ with ammonium acetate in ethanol to give the desired compound 

IB 34. Process according to any of claims 30 to 33, wherein a salt obtained is converted into a 
different salt with a physiologically acceptable inorganic or organic acid. 

35 Process according to any of claims 30 to 34. wherein a cyanobenzylacylaminomalonic acid 
diester Is SirtedTnto the corresponding a>-(carboxamidophenyl)-a-aminoalkyl-carboxyl.c acid 
SydrocMorrb^^^^^^ with equSi parts^of glacial acetic acid and 6N hydrochloric acid under reflux 

20 ''°"d'*^°"=p^^^^33 3,^„,ding to any of claims 30 to 35. wherein a halogen atom attached to an 

aromatic nucleus is replaced by a cyano group by reaction with cuprous cyan.de, the cuprous cyanide 
being added in several portions after reaction periods of 6 to 8 hours. 

I?. Process accorfing to any of claims 30 to 36. whenever carried out in an inert gas 

25 ^^'"^^J^^ff^;^^^^^ preparation of compounds according to claim 1 , substantially as hereinbefore 

si'lot rouSaccording to claim 1 . whenever prepared by the process according to any of 

30 '^^""40.°Ph'a?maceutical compositions, comprising at least one compound according to claim 1 , In 30 
admixture with a solid or liquid pharmaceutical diluent or earner. 



15 



20 



25 



BNSOOciD: <Qe_zoo7eeaA_i_> 



